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(54)Title: FILTER ARITHMETIC DEVICE 



(57) Abstract 

A filter arithmetic device comprising horizontal 
half pixel motion compensation and horizontal in-loop 
filter means (100) which is provided with first pixel 
delay means (200), second pixel delay means (201), 
multiplying means (202), left shifting means (203), first 
selecting means (204), adding means (205), second 
selecting means (206), selection control signal 
generating means (207), third pixel delay means (208), 
right shifting means (209), and shift amount control 
means (210). Such a filter arithmetic device having a 
horizontal processing unit and a vertical processing unit 
both for half pixel motion compensation and in-loop 
filtering of inputted pixel data can, for example, have 
an arithmetic unit shared by both the horizontal and 
vertical processing units and have a reduced hardware 
scale. 
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5 &m#m 

CJ:5MPEG (Moving Picture Experts Gro 
up) *\ ITU-T (BBSmftafti!^ «SKSflr»3Mfc«Iipq) (CJ:5» 

UMfcfli, '&m£<9ft&i-Z>H. 2 6 1 ©5Nfflfc*fc«fcl^TV*3. gp*>3tfc 

LTit£3E&fc*T3 DC T (Discrete Cosine Trans 
20 f orm) iSfKJfcrtBEIfcfUffl Ltzh<0 t LT, ^ftl*) £ I/- A 

ffis^s 2is*(7)iBi/i b 2m^<o¥-%i. 4mm<offitj:b 4mm¥-#). tv^fR 
25 ©^sr****^*, m%fo<D¥-%)Mmm$:*v>, £t>\z%<D¥-#)mmi& 

ITU-TWi^H. 2 6 1 \Z.£5tt^itJjiK,lt s MPEGkfflm 

ii, *^{k»c J: oTR^tfcjai^^aj^ myotic «afL-c®ff^{t*sit 
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5 BP*>, £2 1 |2l©ffl#2 1 0 OtCfc5W*p(011I$ttP{cov^tt % 
P* = 1 6 x (p/i 6) ••• (1) 

0i&2 1 0 1 fchzm^p ^UliHiSPI-ol^Tte, 
P* = ( (4 x A ) + (8xp) + ( 4 x B ) ) /16 - (2) 

fML2 1 0-2£&5|ilXP KoPTtt, 
10 P* = (A+(2XB)+C+(2XD) + (4XP) + (2XE)+F+(2XG) ill))/ 1 6 ••• (3) 

IS), ^ (I) (3) (C*5V>T, a-hli^2 lSl^LfciipCif 

15 0 2|Ulc:2loT^t9o 

±fctfcl SO©MPEGia5Wk^, fttM TU-T(75Sfi^H 

0 0, &V«*l^^|ii*»if fflflt&t/«t^^-^rt7^yU^^ai 4 0 1 
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5 iisi tra^i-sis i mmmm^m 1 5 o o t , amd2 i & 2fgtT 
ta^^-^m^^® 1 5 o i r^ia^iijt^ff^- ki t r/u-y^^^ 

Kj k K#)IHf-§-S 2 1 izX <0 AtlM^D 2 1 

J&^itmg^&l 5 0 1 <9 2fg^ti/-cA^®mD 2 1 cDfan//>£iliiKltt 
Jditi^-fS^lig^Sl 5 0 2,!:, S&l^-7"fi:7^*ffilJ$Mf-{§-S 2 2 

^ftti-tzmzmfcrnbi 5 o 3 1, ¥®%®zmmm®m^s 2 3^^ 
^x^iii^^i 5 0 2<Dttjjj&\,^ttm2miR^m\ 5 0 s^m^rem 

7i^ii^^lcm^i-5^3il^^©l 5 0 4 <t . m 2 5iliR3M£l 5 0 3 Offi 
*l t 31 3 itt#^& 1 5 0 4 <Dftt)$:DmLTtii£iT-?D 2 2 t ITffi^t 

15 5 0 5 ^:, ^'l^D^^l 5 0 5©tf,^ffi^-Srfifr^B#^ii 

SLfc^tCffi^/T-'-^D 2 3 £ LTtt^-f 53£2iijljfii3g;£j=3:l 5 0 6 t s 
W, 2)\--7ift-7 j >wm'm\% ^ S 2 4 dg-^ TALMUD 2 1 ^(2312 
iJ§?iiiS£¥J£ 1 5 0 6cotti^ff-^(7)fpjtL^$r^6^|c:aj.^-t-5^4ii^^ 
1 5 0 7 ^ %2m%W&*WL\ 5 0 6 (Dtdtl k % 4 iitR^S 1 5 0 7 Offi 

20 ■*>*M%\.}&J)=r-*V2 4 t UTttl^i-5^2Ap^^l 5 0 8 t , I&2 
»D3?3M£l 5 0 8wm^if^^Rfr^^ML7t^^m^x~^D2 5 i: L 
TiU.^-r6^3iljmii®^ai 5 0 9 t, Sr^T^ S 0 

25 n 1 mmmm^® 1 500, n 2 sj^iiji^g 1 5 0 6, ^3®^ii 

5 0 9X11 1 * p ^©ii3£#3g£1-5<»:1-6 0 

Loot&ujJ-f- 5 £ , %3 (a) H)I-^1-«J: 9 (c, 8 x 8 <D&jjfa<D¥mM$: 
S.f&tZ&Vffi.jjfacDAtlT'—? 7 *—^> y hit 9 x 9 Hjs^J&.t /iotfc 



4 



£ 9 £ ft ft Kite, 353 (a) lUtd^l- J: A— »B— »C-* ► I -» J — * 

5 0 2 0a &ffi>j£-frS*iJflMS*> S2 2I4S1 5il^Lf: 
«21Rfftl 5 0 3 <0bfcffl;fc S23W1 5Htl^L 

fcJd3ijR$fti 5 o 4<Db&itij3intzmm%%, s 2 4tt«i 

tfc*4i^gl 5 0 7 60a 4rta*$*6IH»fS*i<c*. 

&&mL^mwtz>k, %a (a) mic^-ri ^-tv??*/^© 

«*l«!OA*f-^7*-7»; htt8X8B*«fifc£#oT:»3!3» SfU (a) 
SrfT 5. 

15 «t Dftftttfcli, $4 (a) IHl^T «fc A-*B-C-- 

H _ T — J-....-^z<DJli^T**Q.31SrtT9 r tl3&5 0 rcotb^tOPifi^^l 
8i©^^$yyft- hfcSM". S&l 8 H)tc:*3VNT, S2ll^i 5 Sic 
^Lfc*ll^gi 5 0 2 05b«rttJ^**5«!lflfl|^ S 2 3IS1B1 512) 
lC^Lfc»2S##&l 5 0 3 (Da fctttfj£-£6ffl»«-* % S 2 2 tt£ 1 5 

20 Hlc*L'fc*3aw^S:i 5 0 4i:fc^t, t 0 ~ l 1 <D$R{](C b fcffl 
t l- t 7W»W»ia «rW^3, t 7- t 9©)WMfcbfcflJ:&, t9~t 
1 OOJWIBfca fcffiflU StJSE^ t 0~ t 1 0 *|ft 9 igi-fflfPflH}, 

S24«gl 5Elc*Lfc»4»K¥«l 5 0 7 JCft^T, B#£>j t 1 ~ t 2 
©Jflfflteafctii/K Nr&lt 2~t 8^^{CbSrffl73, t 8~t 1 0« 

25 (CaiSraj^L, mti<D t 1-t 1 0 0 jg-f fHOflMf 

&lrtfc#lfc/u-:/rt7^*^a:i 4 0 1 te.A^iS^D 3 1 fcgffjjnSIKl ( l 
^u y ^) ggLTtii^T-^DS 2tt'Tffi*+-5*liiii*»ffi^ai 6 
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D 3 3 ir 2 11^3152^ I601t, A^/M^D 3 2$:2§ 

UTttJ^i-^^^^Sl 6 0 2 r^HfcftSMflr*--- Kj t ryl — 
yjfr?*- KJ £fctW*.S&0>*- K«J#(t*S 3 1 MJ: «JA#ffi*D 
5 3 1 SfelMi*»¥l8:l 6 0 2»Ci 9 2 {&£ftfcA*>iIiiif D 3 1 Wfaft^Sril 

^tcai^i-sgjia^si 6 o 3 1, an )^--fny ^ ^^%m^%^ 

l2ijli¥Sl 6 0 4 h ¥®£&3fBlflpm-f§-S 3 3KlId^T*HiR^ 
Si 6 0 3omyj^VMiSg2S«l^©l 6 0 4 (DftXntviftfrZMtiiftlZft 
10 ^J-r5^3il1R^I5:l 6 0 5 i, £2ilft#® 1 6 0 4 0Dm^i:M3S^ 
Si 6 0 S<Dtti?3xMg. LTW^Ix-^D 3 4 i L T ttJ2rt" 5 $ 1 #Pg^ & 

leoet.u ii^i 6 o 6 (Dmtim^^mmmr^ a? a y?n%) 

iI5fLTffi:ft-r-*D 3 5 «b LTffi^-r5m2ili^ii52^S 1 6 0 7 £ . ffl 
;*>x-*D 3 5 £8i®m# (8*0***13) SSLTttl^x-^D 3 6 i 

15 LTat}^-r5B2iiJi^Sl 6 0 8 i, i!u$<£>^- K9M*S 3 1iai 
m^x-^D 3 5^^litB^f-^D3 6 ©ftftri»£igft&t::aj2>1-£SfU 
6 0 9 i, »2^-7'rt7^A'#lH»fttS 3 4 (Cg^WTfctWj 
T-^D 3 2 $1/^314 5g£R^gl 6 0 9©£ti*^'-^©MJx^4-il«fi«jJC 
tttfr*"S3&5iItR¥&l 6 1 0 t. #4»&^Sl 6 0 9roffl^-^^ 

20 S 1 6 1 OOthl^T-'-^ t WLTttl^7-^D 3 7 <t LXitit) 

-t^ztm^-WLi 6i ^2^si b i i (DmjiT-tzmmtif 
d^py^+B^) she Lxtii^x-^D 3 8 1 Lxmti-t^m3mmn 

612h W^-^D3 8«:l 6^^ 1 CLTffiMS^I^ 
1613t, fc«*.Tl^3. 

¥®$»$ffitt(0«£tOA;&x-*7*~-r:y M:o^t, ^3PI^#BB 

L-o-Dmw-fzt. ft&itztiiijfatomnm&hmmiz^ 353 (a) m-^ 
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J:9*fM«Jfctt, S&3 (a) eun^-fisiw, A-B->C->- I- J- 

4 x Mc^-f 0 11 9l2{CioVNT, S 3 1 HIBl 6H^.^tfc:M 
5 liliR^Sl 6 0 3&tf3fUiI!SR#IS:l 6 0 9 <D a £ffi*l $ it 

5 3 2tt|l 6®fc;*:Lfcf§2iii/^4£:l 6 0 4 (D b £ titj;0 £-£5 *«^PfS^-, 

5 3 3limi 6 m^Ltz^ 3M^i^l 6 0 5 (Db Zrfctl £lt?)Umt%-, 
S34tt«l e'Blw^LfcsRsaHRf-ai 6 1 OCOa £ffi;*J £-£6frJ$Hf -Jy 

yUl, 14 (a) @{:*ti?C8x8IMi:/i:oT*;?), ^/l (a) 
15 ^rfTPo 

.t^ftlftKlli, f|4 (a) ElO^fp^^f-J: A— ♦ B-*C—» » F 

lomcofj *yVi--r~ Mc^1\ g5 2 ODK&V^T, S31IJ|il6i 
llTFL^^lii^^l 6 0 3M|4I^1 6 0 9<Db 
20 f&JflUi^, S 3 2te|f§l 6lgllC^L^m2ii^^l G 0 4 l-fc^T, B$£iJ 
t 0~t 8<Dmt%\Za*tiiZ), t 8~t 5 6W^B3fwb^rj±S^, t56~t 

6 4<£>$Pi3tc:a &m;ft£-ti:5$lJ$Mf#, S3 3WH 6 gHc^ LfcSg 3 MR 
*tWL \ 6 0 5©a £#73£i£5»p{t-i|\ S 3 4 ISIS 1 6 HHc^ LfcS& 5 ii 

16 10 {c^oV^C, KM t 9 ~ t 17 ©JWfflte: a £iti7J, t 1 7 ~ t 
25 6 5<7)$P^b ^tBTJ, t 6 5~ t 7 3 ^P^Jw a $rW7J$^5$y#fS-f t 
fcS ($> &2 OElCfc^T t 2 2^&te^B&£tLTl>5) e 
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1U $g^<M^ 

-^Sr*Df3S-t-5 7-fyu^S5I?S611-e*>oT, <J>fc<i:fc, mjfEA^Iiflf y : - 



Bij|E^41j^iiM¥l50til^Sr, 1^1284 fift&H¥ffc0£iiEftn£ Is) 
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fcf^TWKttfcfflrti-s jb 3 a^^s t.mmm 2 urn i§i£¥&<7>m7} t , 

7"p s/*l§T'£>5 0 
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5 4 (Dlfcj;fatm<Dflhftt:&to-t- 94 ^ >?f"r — VXhZ> 0 
#iP]/u-:/rt:7.< ;^#gwyp s/^®-e*>S 0 

mi 8 emu '&*<r>7 * )v#m%&mz.&*)\'-zffo7 4 jv* (Dfa^fatii 

15 mi 9^11 n*<o7 4 ^fimn%n\z&z*m%W)2&ftom%mt[! : m. 
mm <omt *m h-r * << * y * - v x *> s . 
m2 oiit '&m(07 ^ jufm&j&uiz&zju-zffty j ^^<om^j^ 

mn<ormi. 
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o o zft&^it*m8\z&z7 j j\s*m#mm.A<DW.&mx'h*) % £2 sua 

10 £-f> Al^ra^OA^T-^SrSBISiKailJ:. tii^T-^SrffifiKIB 2 
At5«fll*lRj^-rrt7w /^?S1 0 0©$TF-FO t let&^S 2 OSK^ I 

rt7^;^$si o ooab^f 1 1*. mm£fa*m*m*mm2LXfimjj 

L. «^«3Ili:*3»t5 7-f/u^36ai:IEli»11w*ttWfiiSrateS*6. 

ft!-, ^2ia^^Lfcilim^¥]l^iljt^S«^7JfS]^-7 0 rt7^ 
10 0 »coV^TlftW-f"5o 

T*®m%fa>i>-'7toy 4 ^f^fkl 0 OH, A;fcii*Di&3i£ii$MSJ| ( 
HB'^ftS) LTffi*1-<5i&l 2 0 0 IS 1 IIKf 

It 2 0 OOtH^SrSf (Ho^ttS) LT^-f^H 2 PiSS 
ITS2 0 1 ^ SSl®iia5£^a2 0 0OW^Sr4feLTHi^1-S**¥ 
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r^BiaHttfcflHt^-Kj OiWttOtyh lffr) SUi } /7 h 

5 f^3S->7KL. Iiifcffi*f-^D 2 i LttHAt5t*>7 h?S2 0 3 i 
, KSJtMt&S 1£J:0 TOj SfeV>l4Jg2S5!?jlS^S2 0 1 (D&f]<D 
Mft^fcSIiRttKffiTJy^D 3 £ LTW*1-5»l3g^#a2 0 4 £ , A 
^li^D 1 ^fcB^x-^D 2 fcffl^T^D 3 ^JnlfS^f t£2 0 
5 ts mfflm^S 2\Z£ 2 0 2©ffl;fc*V^iJn*^«2 0 5(Dffi 

10 730figtt^Srai«W^a^-r*»2i!t*R^S2 0 6 ir, KSJUWtS-S 1 
{cS<3^T^2il^#^2 0 6 0$iJ^m-^-S 2&W^i-*igft#J8l{g4H6£ 
^2 0 7 ^ H2^^lft2 0 6<Dmj3&mfe1%m&}& (Hu^ffig 
) U m$ra7JT r -^D4«tLTtti^1-5^3®^ii^¥S2 0 8 i. Hi 
jl^-fDA*^? hmU^^-S 4 Id J: OfcVh 1 f&) , 

15 lt'yh (i"/jr*?*>l/2ffif) s 4fs/h (f/i^l/16) ov^m^ 

Sr»J»i-5->7 ha#J»«#S 4*aWr*-5->7 hMJH9#IB:2 10i, . 
20 flt;tT^5.. 

Kin, ^2g]|c^L7t^^^^M^I!jtfflt»SOT^^^-y'^J7^ 

*I*lSiflt©i^oA^^7t- ? y Milowt, 2l3!D£#J$ 
25 Loolll^ts ^3 (a) Bfc*M" J: ? Jr., 8 x 8 <^^|fi]<D^®^Sr 
£.j$.-fZ>&<DilfcJjfa<DAt>7 : — *y ±— -ry htt9 x 9mmffir&t ^o-cje 
19, £3 (a) H)<a^fW^1-«fc 5tc, rjfc7C$M±, ±A»t> 

iO^W^fi, Sf§3 (a) HH^ti 7^, A-B-C— — -» 1 -» J -» 
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^> S 2llSg2E^Lfc|g2ai^¥©2 0 6 <D b $*5*!l«MM\ 
5 S 3ttJR2I3l3*Lfc^7 h*««J#¥i9:2 1 0*- r^fSj^S^- Kj tcf] 
#XL3feiJtfip{f-§\ S 4 tef^UHc^L/cv"? hftfMft#&2 1 O^tjOai^ 

10 yhttJ54 (a) m\Z.7f:+3:?£.8XSm*mjlLkt£*Xt3*) > %A (a) 
.tflJiflstotett, $4 (a) BBHStJ: 5fc, A-»B— *C— * »F— *G~* 

h-» i -* j -*••—» z w«i^F"C«ia*:fT 5 r. t s e r. £>iMt<oi»£3S 6 

15 mntJ % Mc^fe £56 HIKfc^T, Sill r;U-y^y^/v 

Kj ftOKbt£%k%2m^7r>^tz.%im9imk2 0 4©a^ffi^^ 
•£5$iJ#Pfi-S?- x S 2ttJ&2®te^Lfc»2i8ft^Ifc2 0 6 K:*3^-C» ftM t 
l-tZO^ICa^, t 2~ t 8©mil-b$rttl^, t 8 ~ t 9 
RQfca&aj^jU tfjf2<7> t l~t 9 «j agl-fjjijftpf*^ S3tt^2 

20 BMc^Lfc^ hfif&J^^2 10* rjft^fofliJB*- Kj {C§J#*.5*y» 
ft^, S 4 tt£2Elfc^ Lfcv'T' h*$iJ^S2 1 0frb<D&fi%0 V y V 

25 ^2 0^^L/cl^^f^^jij^i! ) #M<t&U ? l^^fS]/V'--yrt7^ 

Looift^-fS ir> B3 (b) HJ^^-f «k 5 8 x 8 £E>i8$£ft<Z?^ii3if £ 
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4Ut5»««t^lR)OA^7-^7*-V7 H4 9 X 91^^^0X15 
9. 8 3 (b) B©fcEP#ij*1-J:5te, Z&5cSM±, ±*>feT^, 

J;9^flcWlwtt, J&3 (b) BIZ.*"*-* A— »B-»C-» — » I -» J — » 

9. 

10 «yH43§4 (b) H^*i-J;9fc8X8ii*fl|J5£^4oTiS9, *4 (b) 

I7@[^fr-?li, 854 (b) x 8 0r-?W5i^ 

£rt>£>;&^ fcJBR«l«rfT5. o$ 9 % $4 BKJSi^T A-»B-»C 
— — » F-»G— H- I - J Z ©AS/fT&SfcfT 5 r £ £ ft 9 , 
40;g& OH *s $ ix5„ i OftftOfttttrg 8 i©^^ 5 Mc 
^"Tc S&8Elfc::te^t\ Slli i>-;/fi7^,i,^_ kj /JSONt^Si: 
20 aS2 0C*tfc»lS«^S2O4©a«rW^$-&5fW^{i^ % S 2 14$ 2 
at^Lfcl21^g2 0 6Kl*i^T* f$Mt 1 ~ t 2(DMm\Za%mX) 
% t 2~t 8 0«8rafcb&tftfJ, t8-t9©if||:a^ffi^ BOSS 

0 t l~t 9 «r«k 9 S 3 f4$ 2 HIlc:^ h*ffi<Jttl^& 
2 10£ rflfcfrfcjflig^- Kj fc«J#*.aiMIHt* v s 4 (4$ 2 BK* Lfc 

25 ->7 h*mm¥&2 1 0A^60,4l^Sr4 t'-> h^®^->7 h (-f-/«£fc>t> 1 / 

1 6 ft) S*3*J*«-S-i4S B 

&±<D%IW<D£ *) ^4 (a) Bfc*"f8 X S(Df— * K^LT^Ip] 
, &t*8#fi)<D#!a«:fT5 fc, J&9Bfc*1~J:5fcte#3!^$ii. 
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■frfc r^ifej ^rtSi-^^fiS^^-r^^v 5 ^^ l 0 0 1 *r«x.T, 4o^)ffi 
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